Single crystalline InSb nanosheet is an emerging planar semiconductor material with potential applications in electronics, infrared optoelectronics, spintronics and topological quantum computing. Here we report on realization of a quantum dot device from a single crystalline InSb nanosheet grown by molecular-beam epitaxy. The device is fabricated from the nanosheet on a Si/SiO2 substrate and the quantum dot confinement is achieved by top gate technique. Transport measurements show a series of Coulomb diamonds, demonstrating that the quantum dot is well defined and highly tunable. Tunable, gate-defined, planar InSb quantum dots offer a renewed platform for developing semiconductor-based quantum computation technology.
With their small bandgap, high electron mobility, small electron effective mass, large electron Landé g-factor, and strong spin-orbit interaction, III−V semiconductor InSb nanostructures have attracted an intensive interest. In the past few years, the investigation of InSb nanostructures has focused on epitaxially grown InSb nanowires [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] , and various InSb nanowire devices, such as field-effect transistors [2] [3] [4] [5] , single [6] [7] [8] and double quantum dot devices 9, 10 , and semiconductor-superconductor hybrid quantum devices [11] [12] [13] [14] [15] [16] [17] , have been realized and been widely anticipated to have potential applications in spintronics, semiconductor-based quantum technology, and in detection and manipulation of Majorana
Fermions for topological quantum computing. Recently, free-standing, single-crystalline InSb nanosheets 18, 19 have been successfully grown by molecular-beam epitaxy (MBE) and have been found to exhibit superior quantum transport properties when compared to other layered semiconductor materials. Due to the two-dimensional nature, electrical and quantum devices fabricated from these InSb nanosheets offer a renewed platform for developing novel highspeed nanoelectronic, infrared optoelectronic, spintronic, and quantum computing technologies.
In this letter, we report on realization of a quantum dot device from an MBE-grown, freestanding, single crystalline InSb nanosheet. The nanosheet is of high quality and has a high electron mobility. The device is fabricated from the nanosheet on a Si/SiO2 substrate using The extracted mobility from the measured Ids-Vbg curve is ~11000 cm 2 ·V -1
that the InSb nanosheet device exhibits an excellent high-speed electronic performance.
The performances of the top gates measured at Vbg=−2 V. Hereafter, we set Vbg=−2 V, as indicated by a red star in Figure 1 (b), in order to get a sufficient carrier density in the nanosheet, and thus any influences of disorders and contact resistances can be reduced when we define a quantum dot in the nanosheet 24, 25 . the channel current can also be cut off using gates G1 and G4. Figure 2 
(d) shows the measured
Ids as a function of VG3 at Vds=0.1 mV and VG1=−3.6 V with gates G2 and G4 being grounded.
Here, it is seen that the channel current in the InAs nanosheet can not be completely cut off using gates G1 and G3. This is as expected, because the distance between the two gates is ~180 nm, which is too large to form a potential barrier across the InSb nanosheet. To have a better understanding of how the quantum dot is formed in the InSb nanosheet in our device, we have simulated the electron potential profile in the nanosheet using commercial available program COMSOL 29, 30 . In the simulation, the same layer structure as in our experiment is assumed and the boundary condition is chosen to set the voltages in the regions with the measurements shown in Figure 3 . Our simulations also demonstrate that in gate voltage region I, gate G3 is situated on a side of the quantum dot, while in region II, gate G3 covers a part of the quantum dot. Thus, the gate capacitance (CG3) to the dot is smaller in gate voltage region I than in gate voltage region II.
In conclusion, a quantum dot device is realized in an emerging single crystalline, semiconductor InSb nanosheet. The nanosheet is grown by MBE and is of high crystalline quality. The quantum dot is fabricated on a Si/SiO2 substrate and is defined by gating technique.
The measured charge stability of the fabricated quantum dot device exhibits a series of well- 
